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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6, 7, 10-14, 17 and 20-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,667,525, granted to "Rhee," in view of U.S. PGPUB 
2001/0039107, granted to "Suguro," U.S. Patent 6,399,515, granted to "Tao." 

Claims 6, 7 and 17: Rhee discloses an MIS type semiconductor device. Fig. 3, 
comprising: 

a semiconductor substrate (21), 

a gate electrode (23 and 24) formed on a gate insulating film (22) and formed of 
gate material, 

wherein the gate electrode comprises: 

a first layer of activated crystalline gate material (23) having a first side oriented 
towards the substrate and in contact with the gate insulating film, a second side oriented 
away from the substrate and a grain size, and 

a second layer of gate material (24) in contact with the first layer of activated 
crystalline gate material at the second side of the first layer of activated crystalline gate 
material, the second layer of gate material having a grain size. 
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wherein the grain size of the first layer of activated crystalline gate material is 
smaller than the grain size of the second layer of gate material (column 5, lines 5-52). 

Rhee appears not to explicitly disclose the grain size of the second layer of gate 
material is at least twice as large as the grain size of the first layer of activated 
crystalline gate material. 

Suguro, however, discloses a gate electrode with a second layer (3') having a 
grain size at least twice as large as the grain size of a first layer (3) to reduce the 
variations in threshold voltage (Fig. 3; paragraphs [0081]-[0096]). 

To reduce the variations in threshold voltage therefore it would have been 
obvious to modify Rhee to have made the grain size of the second layer of gate material 
is at least twice as large as the grain size of the first layer of activated crystalline gate 
material. 

Rhee also appears not to explicitly disclose the first layer of activated crystalline 
gate material having a doping level of 10^^ ions/cm^ (claim 6), 10^° ions/cm^ (claim 7), 
5x10^° ions/cm^ (claim 17) or higher. 

Tao, however, discloses and motivates a gate electrode doped to a level greater 
than about 1 0^° dopant atoms per cubic centimeter in order to assure optimal 
conductivity (column 9, lines 14-37). 

To assure optimal conductivity therefore it would have been obvious to modify 
Rhee so the first layer of activated crystalline gate material has a doping level greater 
than 10^^ ions/cm^. In the case where the claimed ranges overlap or lie inside ranges 
disclosed by the prior art a prima facie case of obviousness exists (M.P.E.P. § 2144.05). 
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Claim 10: Rhee discloses tine second layer of gate material consists of 
polycrystalline gate material (column 5, lines 5-10). 

Claim 1 1 : Suguro discloses the grain size of the second layer is more than 30 
nm (paragraph [0094]). In the case where the claimed ranges overlap or lie inside 
ranges disclosed by the prior art a prima facie case of obviousness exists (M.P.E.P. § 
2144.05). It would therefore have been obvious to have made the grain size in the 
second layer below about 40 nm. 

Claims 12, 20 and 21: Suguro discloses the first layer is crystalline and has 
grains below 10 nm. In the case where the claimed ranges overlap or lie inside ranges 
disclosed by the prior art a prima facie case of obviousness exists (iVl.P.E.P. § 2144.05). 
It would therefore have been obvious to have made the first layer have grains below 5 
nm. Suguro also discloses the grain size in the second layer is below about 30 nm 
(paragraph [0094]). Suguro therefore disclose the grain size of the second layer of gate 
material is about six times as large as the grain size of the first layer of activated 
crystalline gate material. 

Claim 13: Rhee discloses a gate insulator (22) is provided between the 
semiconductor substrate and the gate electrode (Fig. 3; column 5, lines 26-27). 

Claim 14: Gardner et al. teach the device is a transistor (column 5, lines 5-6). 

Claim 22: The recitation "the grain size of the first layer of activated crystalline 
gate material reduces gaps between the first layer of activated crystalline gate material 
and the gate insulating film" has been considered and determined to be functional 
language, making the claim scope not distinguish over a layer of activated crystalline 
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gate material capable of having grain size to reduce gaps between a layer of activated 
crystalline gate material and a gate insulting film. The claim recitations do not require 
the grain size of the first layer of activated crystalline gate material reduces gaps 
between the first layer of activated crystalline gate material and the gate insulating film 
to be part of the elements limiting the claim scope. See MPEP § 21 14, and precedents 
cited therein. 

Claim 23: Rhee discloses the first layer of activated crystalline gate material is 
silicon (column 5, lines 5-10). 

Claim 24: Rhee discloses an MIS type semiconductor device. Fig. 3, 
comprising: 

a semiconductor substrate (21); 

a gate insulating film (22); and 

a gate electrode (23 and 24) formed on the gate insulating film, the gate 
electrode including: 

a first layer of activated crystalline gate material (23) having a first side 
oriented towards the substrate and in contact with the gate insulating film, a 
second side oriented away from the substrate and a grain size of less than about 
5 nm, and 

a second layer of gate material (24) in contact with the first layer of 
activated crystalline gate material at the second side of the first layer of activated 
crystalline gate material, the second layer of gate material having a grain size of 
less than about 40 nm. 
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wherein the grain size of the first layer of activated crystalline gate material is 
smaller than the grain size of the second layer of gate material (column 5, lines 5-52). 

Rhee appears not to explicitly disclose the first layer of activated crystalline gate 
material has a grain size of less than about 5 nm and the second layer of gate material 
has a grain size of less than about 40 nm. 

Suguro, however, discloses a gate electrode with a first layer (3) with a grain size 
of 10 nm or less and a second layer (3') having a grain size of more than 30nm to 
reduce the variations in threshold voltage (Fig. 3; paragraphs [0081]-[0096]). 

To reduce the variations in threshold voltage therefore it would have been 
obvious to modify Rhee to have made the first layer of activated crystalline gate material 
have a grain size of less than about 5 nm and the second layer of gate material have a 
grain size of less than about 40 nm. In the case where the claimed ranges overlap or lie 
inside ranges disclosed by the prior art a prima facie case of obviousness exists 
(M.P.E.P. §2144.05). 

Rhee also appears not to explicitly disclose the first layer of activated crystalline 
gate material having a doping level of 10^^ ions/cm^. 

Tao, however, discloses and motivates a gate electrode doped to a level greater 
than about 1 0^° dopant atoms per cubic centimeter in order to assure optimal 
conductivity (column 9, lines 14-37). 

To assure optimal conductivity therefore it would have been obvious to modify 
Rhee so the first layer of activated crystalline gate material has a doping level greater 
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than 10^^ ions/cm^. In the case where the claimed ranges overlap or lie inside ranges 
disclosed by the prior art a prima facie case of obviousness exists (M.P.E.P. § 2144.05). 

Claims 8, 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rhee in view of Suguro in view of Tao as applied to claims 6, 7, 1 0-1 4, 1 7 and 20- 
24 above, and further in view of U.S. Patent 6,222,251 , granted to "Holloway." 

Claims 8, 18 and 19: Rhee in view of Tao discloses all the limitations of claim of 
claim 6. Rhee in view of Tao appears not to explicitly disclose the doping implant in the 
activated gate material has an abruptness of about 2nm or more (claim 8); about 1 .5nm 
(claim 18) or more; or about Inm (claim 19). 

Holloway discloses the doping profile across a gate electrode is a resulting- 
affecting parameter. Holloway discloses having a doping profile across a gate electrode 
from an upper surface to a gate oxide boundary affects the depletion region of the gate 
(column 5, line 30— column 6, line 8) and further discloses that different applications 
desires different depletion regions (column 1 , line 56 - column 2, line 3). 

Since Holloway discloses the doping profile across a gate electrode is a result- 
affecting parameter, therefore it would have been obvious to optimize the doping profile 
of a gate, such as the abruptness of the doping profile (see M.P.E.P. § 2144.05). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rhee in 
view of Suguro in view of Tao as applied to claims 6, 7, 10-14, 17 and 20-24 above, and 
further in view of U.S. Patent 6,160,300, granted to "Gardner." 
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Claim 9: Rhee in view of Tao discloses all the limitations of claim of claim 6 and 
Rhee further discloses the second layer of gate material consists of polycrystalline gate 
material (column 5, lines 5-10). Rhee in view of Tao appears not to explicitly disclose 
the second layer of gate material consists of amorphous gate material. 

Gardner, however, discloses polysilicon and amorphous silicon are suitable 
materials for an upper layer of a gate electrode (column 7, lines 21-32). The selection 
of a known material based on its suitability for its intended purpose is obvious (see, for 
example, MPEP § 2144.07, and precedents cited therein). 

Because polysilicon and amorphous silicon are art-recognized suitable materials 
for an upper layer of a gate electrode, therefore, it would have been obvious to modify 
Rhee to have made the second layer of gate material from amorphous gate material. 

Response to Arguments 

Applicant's arguments filed November 1 1 , 2009 have been fully considered but 
they are not persuasive. 

Applicant contends Rhee and Suguro are directed to different types of devices 
that use different types of gate materials, and the combination would involve extensively 
modifying cited disclosures of Rhee and Suguro. 

Examiner notes that Suguro is not relied up for the disclosure of the materials of 
the gate. Suguro is relied upon for the grain sizes of the gate. Rhee discloses a gate 
structure with a lower layer 23 having grain sizes smaller than an upper layer 24 
(column 5, lines 5-10), but does not disclose how much smaller they are. Rhee and 
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Suguro are not different devices, tliey are botli MOS devices and therefore are 
analogous art. 

Applicant, referring to M.P.E.P. § 2141, states, "the elements in combination do 
not merely perform the function that each element performs separately." 

Examiner notes that Rhee and Suguro are analogous art because they are both 
MOS devices. Since Rhee discloses a gate structure with a lower layer 23 having grain 
sizes smaller than an upper layer 24 (column 5, lines 5-10) and Suguro discloses a gate 
electrode with a lower layer 3 having a grain sizes of 30 nm or less and an upper layer 
3' having grain size of more than 30 nm to reduce the variations of threshold voltage, 
one of ordinary skill in the art would modify Rhee to have the lower layer have a grain 
size of 30 nm or less and the upper layer have a grain size of more than 30 nm. Rhee 
in view of Suguro therefore disclose the grain size of the second layer of gate material is 
at least twice as large as the grain size of the first layer of activated crystalline gate 
material. 

Applicant contends the proposed combination appears to be improperly based on 
applicant's disclosure in a hindsight reconstruction of the claimed invention. 

Examiner notes that it must be recognized that any judgment on obviousness is 
in a sense necessarily a reconstruction based upon hindsight reasoning. But so long as 
it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only 
from the applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 
443 F.2d 1392, 170 USPQ 209 (CCPA 1971). 
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Applicant contends Rhee does not teach that lower poly-SiGe is activated 
crystalline material. 

Examiner notes that Rhee discloses lower poly-SiGe is activated crystalline 
material (column 6, lines 23-29 and 48-52). 

Applicant contends Gardner teaches away from the proposed § 103(a) rejection 
because replacing layer 24 of Rhee with amorphous silicon would render Rhee 
unsatisfactory for restraining the diffusion of Ge through the grain boundary. 

Examiner notes that Gardner is relied upon for the teaching of the material of the 
gate. Rhee In view of Gardner as applied to claim 9, would disclose the second layer of 
ate material consists of amorphous gate material having a grain size smaller than the 
first layer. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply Is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action Is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN LIN whose telephone number is (571)270-1274. 
The examiner can normally be reached on M-F, 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew E Warren/ 

Primary Examiner, Art Unit 2815 

/J. L./ 

Examiner, Art Unit 2815 



